Maternal environment and placental vascularization in small ruminants.
Uteroplacental development is a crucial step facilitating conceptus growth. Normal placental development comprises extensive placental angiogenesis to support fetoplacental transport, meeting the metabolic demands of the fetus. Compromised pregnancies due to maternal stressors such as over or undernutrition, maternal age or parity, altered body mass index, or genetic background result in altered vascular development of the placenta. This negatively affects placental growth and placental function and ultimately results in poor pregnancy outcomes. Nonetheless, the placenta acts as a sensor to the maternal stressors and undergoes modifications, which some have termed placental programming, to ensure healthy development of the conceptus. Sex steroid hormones such as estradiol-17β and progesterone, chemokines such as chemokine ligand 12, and angiogenic/vasoactive factors such as vascular endothelial growth factors, placental growth factor, angiopoietins, and nitric oxide regulate uteroplacental development and hence are often used as therapeutic targets to rescue compromised pregnancies. Interestingly, the presence of sex steroid receptors has been identified in the fetal membranes (developing fetal placenta). Environmental steroid mimetics known as endocrine disrupting compounds disrupt conceptus development and lead to transgenerational impairments by epigenetic modification of placental gene expression, which is another area deserving intense research efforts. This review attempts to summarize current knowledge concerning intrinsic and extrinsic factors affecting selected reproductive functions with the emphasis on placental development.